forcing. The focus here is the sensitivities of the location of tropospheric winds and the 58 strength of the BDC in the stratosphere. Our results support those circulation changes 59 found in climate models. 60 2. Model characteristics We use the aqua-planet version of GFDL atmospheric model AM2.1 [Delworth et al., 61 2006]. This is a low top model of the stratosphere: there are five levels in the strato-62 CHEN ET AL.: CIRCULATION RESPONSE TO SST WARMING X -5
T a(φ) High = 2 × sin 4 (3 × max(min(|φ| − φ 0 , 30 • ), 0 • )) T a(φ) Low = 2 − T a(φ) High , (φ 0 = 0 • , 10 • , · · · , 60 • )
(1) Figure 1 shows that the anomalous warming decreases rapidly away from the latitudinal 80 range of warming, and the latitude of anomalous SST gradient maximum is approximately 81 φ 0 +20 • , varying from 20 to 80 degrees latitude with an increment of 10 degrees. There is 82 X -6 CHEN ET AL.: CIRCULATION RESPONSE TO SST WARMING an additional experiment of low latitude warming with maximum gradient at about 10 • .
83
T a(φ) Low, Trop = 2 − 2 × sin 4 (6 × max(min(|φ|, 15 • ), 0 • )) (2)
3. Results Nino in both the troposphere and stratosphere.
151
Our results show that the tropospheric jet change is quite sensitive to the location and EP vectors (arrows). Note that only the levels above 300 hPa are plotted for EP vectors. the disagreement from more realistic climate models.
54
In this study, we examine sensitivities of zonal mean atmospheric circulation to different 55 patterns of surface warming in an aqua-planet moist model. In a similar model, Brayshaw Our results are averaged over 6 years of integration after the 1-year spin-up is discarded.
72
The climatology in our control experiment is similar to that in Brayshaw et al. [2008] .
73
There is a tropospheric jet at about 35 • latitude and 200 hPa. Because of the predom-74 inant synoptic wave forcing, the simulated mean residual meridional circulation rises in 75 the tropics and descends in the midlatitudes, as expected from the BDC branch due to 76 synoptic eddies [Plumb, 2002] .
77
The SST profile is perturbed systematically in two sets of experiments with anomalous 78 SST warming in the high latitudes and low latitudes, respectively. 
